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(54) CATALYST FOR PURIFYING EXHAUST GAS AND METHOD FOR PURIFYING EXHAUST GAS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a catalyst for purifying an exhaust gas which has high 
capability to purify NOX and high resistance to sulfur poisoning. 

SOLUTION: In an exhaust gas purification catalyst which is constituted of a carrier, a NOX- 
absorbing/storing material comprising at least one of alkali metals, alkaline earth metals and rare earth 
elements, each being supported on the carrier, and a noble metal supported on the carrier, the carrier 
is a porous body having fine pores. The porous body is characterized in that (1) the center pore 
diameter of the fine pores mentioned above is in the range of 2 to 100 nm and at least a portion of fine 
pores forms communication paths communicating in a three-dimensional reticular form and the 
communication paths are random and have a three-dimensional reticular structure and (2) no fiber-like 
structure is substantially included. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the catalyst for emission gas purification constituted with the noble metals supported by this 
support at the alkali metal and alkaline earth metal which were supported by support and this support and 
the NOX occlusion material of rare earth elements which consists of a kind at least, and a list It is in within 
the limits whose main pole diameter of said pore is 2nm - 1 OOnm. the porous body in which said a part of 
support [ at least ] has pore — it is — (1) — the free passage path with which said a part of pore [ at least ] is 
connected in the shape of [ of three dimensions ] a mesh — accomplishing — said free passage path — 
random — a three-dimensional network — having — (2) ~ the catalyst for emission gas purification 
characterized by being the porous body which does not have fibrous structure substantially. 
[Claim 2] The catalyst for emission gas purification according to claim 1 to which said pore is characterized 
by forming an aspect ratio in a particle gap of condensation of three or less particle in the porous body 
which has said pore. 

[Claim 3] The catalyst for emission gas purification according to claim 2 characterized by said particle being 
a crystal grain child of an oxide in the porous body which has said pore. 

[Claim 4] The catalyst for emission gas purification according to claim 2 or 3 to which said oxide is 
characterized by being the oxide and/or the multiple oxide of an alumina, a zirconia, a titania, an iron oxide, 
Seria, and a magnesia which consist of any one or more sorts at least. 

[Claim 5] The catalyst for emission gas purification according to claim 2 to 4 to which said porous body is 
characterized by including a kind as an addition component at least among rare earth elements, alkaline 
earth metal, and IV group element. 

[Claim 6] The catalyst for emission gas purification according to claim 5 to which said rare earth elements 
are characterized by being a lanthanum. 

[Claim 7] The catalyst for emission gas purification according to claim 1 characterized by said alumina 
system porous body being spongy structure by said porous body consisting of an alumina system porous 
body. 

[Claim 8] The catalyst for emission gas purification according to claim 7 to which said alumina system 
porous body is characterized by the amorphous thing. 

[Claim 9] The catalyst for emission gas purification according to claim 1 to 8 to which 70% or more of the 
volume of the pore in a 2nm - lOOnm pole diameter field is characterized by being in a 2nm - 20nm pole 
diameter field in the porous body which has said pore. 

[Claim 10] The emission-gas-purification approach characterized by arranging the catalyst for emission gas 
purification according to claim 1 to 9 in the exhaust gas of a hyperoxia ambient atmosphere, carrying out 
occlusion of the NOX contained in said exhaust gas to said NOX occlusion material, making NOX by which 
occlusion was carried out to said NOX occlusion material emit, and carrying out reduction purification of 
said NOX by fluctuating the air-fiiel ratio of said exhaust gas from SUTOIKI to an overfuel side 
periodically. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the catalyst for emission gas purification and the emission- 
gas-purification approach of purifying the exhaust gas discharged by internal combustion engines, such as 
an automobile. In more detail In the exhaust gas of hyperoxia, namely, the carbon monoxide contained in 
exhaust gas (CO), It is related with the catalyst for emission gas purification and the emission-gas- 
purification approach of carrying out reduction purification of the nitrogen oxides (NOX) in the exhaust gas 
containing oxygen more superfluous than the amount of oxygen required to oxidize completely reducibility 
components, such as hydrogen (H2) and a hydrocarbon (HC), efficiently. 
[0002] 

[Description of the Prior Art] The three way component catalyst which performs oxidation of CO and HC 
and reduction of NOX to coincidence, and purifies exhaust gas as a catalyst for emission gas purification of 
an automobile conventionally is used. The porosity support layer which becomes the heat-resistant base 
material which consists of cordierite etc., for example from gamma-alumina as such a three way component 
catalyst is formed, and the thing which made the porosity support layer support catalyst noble metals, such 
as platinum (Pt) and a rhodium (Rh), is known widely. Moreover, Seria (cerium oxide) with oxygen 
occlusion ability is used together, and the three way component catalyst (refer to JP,6-75675,B) which 
raised low-temperature activity is also known. However, if this catalyst is put into hot exhaust gas for a long 
time, since the capacity to carry out the oxidation reduction reaction of the carbon monoxide (CO) with 
which noble metals are contained in a lifting and the exhaust gas of noble metals in grain growth, hydrogen 
(H2) and a hydrocarbon (HC), and the nitrogen oxides (NOX) to coincidence will decline, this is considered 
to be the cause of an elevated-temperature endurance fall of a three way component catalyst. 
[0003] On the other hand, promising ** of the so-called lean bum which the carbon dioxide in the exhaust 
gas discharged by internal combustion engines, such as an automobile, (C02) is made a problem, and 
carries out lean combustion in a hyperoxia ambient atmosphere from a viewpoint of earth environmental 
protection as the solution is carried out in recent years. In this lean bum, in order that fuel consumption may 
improve, use of a fuel is reduced, and generating of C02 which is that combustion gas can be controlled. 
[0004] On the other hand, in theoretical air fuel ratio (SUTOIKI), an air-fuel ratio carries out the oxidation 
reduction reaction of CO, HC, and NOX in exhaust gas to coincidence, as for the conventional three way 
component catalyst, does not purify them, and said three way component catalyst does not show sufficient 
purification engine performance to reduction removal of NOX under the hyperoxia ambient atmosphere of 
the exhaust gas at the time of lean bum. For this reason, development of the catalyst which can purify NOX 
under a hyperoxia ambient atmosphere, and a purification system is desired. 

[0005] Then, this invention persons have proposed previously the catalyst for emission gas purification 
(JP,5-317652,A) which supported alkaline earth metal and Pt to porosity support, such as an alumina, and 
the catalyst for emission gas purification (JP,5-168860,A) which supported a lanthanum and Pt to porosity 
support. According to these catalysts for emission gas purification, occlusion of NOx is carried out to the 
oxide of alkaline earth metal, or the oxide (NOX occlusion material) of a lanthanum, and since it reacts with 
reducibility components, such as HC, CO, H2, etc. which are generated in SUTOIKI or the transient region 
by the side of rich (condition with few **** ratios than SUTOIKI), and is purified, it excels in the 
purification engine performance of NOX at the Lean side at the Lean side. 

[0006] However, in exhaust gas, the sulfur oxide (SOX) which the sulfur (S) contained in a fuel burned and 
generated is contained. It oxidizes with a catalyst metal by the Lean side, and a reaction with a steam is also 
added, and sulfite ion and sulfate ion generate this SOX. And if these ion reacts with NOX occlusion 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/17/2006 



JP,2001-170487,A [DETAILED DESCRIPTION] 



Page 2 of 14 



material, NOX occlusion material will change to a sulfite or a sulfate. This is called sulfur poisoning. Sulfur 
poisoning is considered to be the cause of the purification degradation of NOX in order to spoil a NOX 
occlusion operation of NOX occlusion material. Moreover, if a sulfite and a sulfate are heat-treated by 
reducing atmosphere, these matter will emit a sulfur content and will return to activity again NOX occlusion 
material. However, when grain growth is carried out in the state of a sulfite or a sulfate, even if it heat-treats 
by reducing atmosphere, it is hard to emit a sulfur content, and a pile to return in activity NOX occlusion 
material. 

[0007] moreover, it is the actual condition that the catalyst for emission gas purification ( it also calls 
elevated temperature endurance by this detail letter) to which the purification engine performance of NOX 
does not fall even if the catalyst for emission gas purification it becomes possible even for a heavy load to 
Lean operate, and which is alike, follows and has the still higher purification engine performance of NOX 
comes be search for, and it has the high purification engine performance of NOX also in elevated 
temperature exhaust gas and it is put to such hot exhaust gas by amelioration of engine combustion of these 
days for a long time is also search for. 

[0008] However, if the catalyst for emission gas purification is put to hot exhaust gas for a long time, since 
the capacity for noble metals to advance a lifting and said oxidation reduction reaction of noble metals in 
grain growth will decline, this is considered to be the cause of an elevated-temperature endurance fall of the 
catalyst for emission gas purification. 
[0009] 

[Problem(s) to be Solved by the Invention] Therefore, the places made into the purpose of this invention are 
"control of grain growth of the sulfite generated by the reaction of SOX and NOX occlusion material, or a 
sulfate", and/or "control of grain growth of noble metals which takes place especially in elevated- 
temperature exhaust gas", and are offer the catalyst for emission gas purification and the emission-gas- 
purification approach of have the NOX purification engine performance high as the result, high sulfur-proof 
poisoning nature, and high elevated-temperature endurance. 
[0010] 

[Means for Solving the Problem] The alkali metal and alkaline earth metal with which this invention persons 
were wholeheartedly supported by support and this support as a result of examination, and the NOX 
occlusion material of rare earth elements which consists of a kind at least, By using support as the porous 
body which has specific structure in the catalyst for emission gas purification constituted with the noble 
metals supported by this support at the list It found out that the catalyst for emission gas purification and the 
emission-gas-purification approach of having the high NOX purification engine performance, high sulfur- 
proof poisoning nature, and high elevated-temperature endurance in a surprising thing were acquired. That 
is, the engineering construction and the operation effectiveness of this invention are as follows. However, 
about the mechanism of action, presumption is much included, and, as for whether it is the right, the 
mechanism of action does not restrict this invention, as for no. 

[001 1] The alkali metal and alkaline earth metal with which the catalyst for emission gas purification 
concerning claim 1 was supported by support and this support, and the NOX occlusion material of rare earth 
elements which consists of a kind at least, In the catalyst for emission gas purification constituted with the 
noble metals supported by this support at the list It is in within the limits whose main pole diameter of said 
pore is 2nm - lOOnm. the porous body in which said a part of support [ at least ] has pore — it is - (1) — the 
free passage path with which pore distribution is sharp and said a part of pore [ at least ] is connected in the 
shape of [ of three dimensions ] a mesh — accomplishing — said free passage path — random — a three- 
dimensional network — having « (2) — it is characterized by being the porous body which does not have 
fibrous structure substantially. 

[0012] The following operations are presumed when the support of the catalyst for emission gas purification 
is a porous body which has the property of the above (1) and (2). In the porous body which has pore, since 
an exhaust gas component can be certainly incorporated in the catalyst for emission gas purification, without 
being able to make support support NOX occlusion material and noble metals certainly, and causing lock 
out of pore further, when the main pole diameter of - pore is 2nm or more, the emission gas purification by 
the oxidation reduction reaction can be caused certainly. 

- Since SOX and the NOX occlusion material which are contained in exhaust gas when the main pole 
diameter of pore is lOOnm or less control the grain growth of a sulfite or a sulfate reacted and generated and 
can carry out [ detailed ]-izing of it, it becomes that it is easy to be decomposed when fluctuating the air- fuel 
ratio of exhaust gas from SUTOIKI to an overfuel side, and the fall of the NOX occlusion ability of NOX 
occlusion material can be suppressed. 
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- Since grain growth of the noble metals which happen especially in elevated-temperature exhaust gas when 
the main pole diameter of pore is lOOnm or less can be controlled, the catalyst ability fall of noble metals 
can be suppressed. 

- It can be stabilized in high distribution and support can be made to support the noble metals which have 
catalyst ability by a part of pore's [ at least ] constituting the free passage path which stands in a row in the 
shape of [ of three dimensions ] a mesh, and said free passage path being random and having a three- 
dimensional network. 

[0013] Moreover, although it becomes easy to carry out grain growth under an elevated temperature even if 
noble metals will become are easy to be supported in the crystal face which exists along with a grain 
direction and noble metals will be supported by high distribution, if a porous body has fibrous structure 
Since the porous body used as support of the catalyst for emission gas purification concerning this invention 
does not have fibrous structure substantially, the catalyst ability fall of noble metals can be suppressed 
especially to the bottom of an elevated temperature from grain growth of the noble metals resulting from 
said fibrous structure not taking place. Since "control of grain growth of the sulfite generated by the reaction 
of SOX and NOX occlusion material or a sulfate" and/or "control of grain growth of noble metals which 
takes place especially in elevated-temperature exhaust gas" can be attained according to the above operation, 
holding certainly the NOX occlusion ability of NOX occlusion material, and the catalyst ability of noble 
metals, it can consider as the catalyst for emission gas purification which has the high NOX purification 
engine performance, high sulfur-proof poisoning nature, and high elevated-temperature endurance. 
[0014] The catalyst for emission gas purification concerning claim 2 is characterized by forming an aspect 
ratio in a particle gap for said pore of condensation of three or less particle in the porous body which has 
said pore. Since it can be stabilized in high distribution and support can be made by this to support the noble 
metals which have catalyst ability especially, it can consider as the catalyst for emission gas purification 
which has the high NOX purification engine performance especially. 

[0015] The catalyst for emission gas purification concerning claim 3 is characterized by said particle being a 
crystal grain child of an oxide in the porous body which has said pore. Since the crystal face exists in 
support and it is hard corning to move noble metals to a carrier surface by this, condensation of the noble 
metals under an elevated temperature is controlled, and it can consider as the catalyst for emission gas 
purification which has the high NOX purification engine performance especially. 

[0016] The catalyst for emission gas purification concerning claim 4 is characterized by said oxide being the 
oxide and/or the multiple oxide of an alumina, a zirconia, a titania, an iron oxide, Seria, and a magnesia 
which consist of any one or more sorts at least. Since the oxide of said instantiation can be used convenient 
as a particle which constitutes porosity, it can consider as the catalyst for emission gas purification which 
can use advantageously said alumina, a zirconia, a titania, an iron oxide, Seria, and a magnesia. 
[0017] The catalyst for emission gas purification concerning claim 5 is characterized by said porous body 
containing a kind as an addition component at least among rare earth elements, alkaline earth metal, and IV 
group element. Thereby, since the thermal resistance of a porous body and various properties can be 
adjusted, the thermal resistance of the catalyst for emission gas purification and various properties can also 
be adjusted. 

[0018] The catalyst for emission gas purification concerning claim 6 is characterized by said rare earth 
elements being lanthanums. Thereby, since the thermal resistance of a porous body can be raised, it can 
consider as the catalyst for emission gas purification which has high thermal resistance especially. 
[0019] It is characterized by said alumina system porous body of the catalyst for emission gas purification to 
which the catalyst for emission gas purification concerning claim 7 requires said alumina system porous 
body for that it is spongy structure and claim 8 by said porous body consisting of an alumina system porous 
body being amorphous. Since pore consists of concave surfaces when it is spongy structure, although an 
alumina system porous body is amorphous, a noble-metals grain can be made to exist in stability in pore. 
Therefore, since grain growth of the noble metals which happen especially in elevated-temperature exhaust 
gas can be controlled, it can consider as the catalyst for emission gas purification which has the high NOX 
purification engine performance. 

[0020] It is characterized by the catalyst for emission gas purification concerning claim 9 having 70% or 
more of the volume of the pore in a 2nm - 1 OOnm pole diameter field in a 2nm - 20nm pole diameter field in 
the porous body which has said pore. Since SOX and the NOX occlusion material which are contained in 
exhaust gas control more certainly the grain growth of a sulfite or a sulfate reacted and generated and can 
carry out [ detailed ]-izing of it by this, it becomes easy to decompose, and the fall of the NOX occlusion 
ability of NOX occlusion material can be suppressed more. Moreover, since grain growth of the noble 
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metals which happen especially in elevated-temperature exhaust gas can be controlled more certainly, the 
catalyst ability fall of noble metals can be suppressed more. It can consider as the catalyst for emission gas 
purification which has the high NOX purification engine performance, high sulfur-proof poisoning nature, 
and high elevated-temperature endurance thereby especially. 

[0021] The emission-gas-purification approach concerning claim 10 arranges the catalyst for emission gas 
purification which has the aforementioned operation in the exhaust gas of a hyperoxia ambient atmosphere 
(air-fuel ratio (A/F) >=18 (Air Fuel weightratio)). By carrying out occlusion of the NOX contained in said 
exhaust gas to said NOX occlusion material, and fluctuating the air-fuel ratio of said exhaust gas from 
SUTOIKI to an overfuel side periodically While making NOX by which occlusion was carried out to said 
NOX occlusion material emit and carrying out reduction purification of said NOX, it is characterized by 
making a sulfite and a sulfate decompose. Since "decomposition of the sulfite and sulfate which are 
generated by the reaction of SOX and NOX occlusion material" can be promoted by this, holding certainly 
the NOX occlusion ability of said NOX occlusion material, and the catalyst ability of noble metals, it can 
consider as the high NOX purification engine performance and the emission-gas-purification approach of 
having high sulfur-proof poisoning nature. 
[0022] 

[Embodiment of the Invention] Although the gestalt of operation concerning this invention is illustrated 
below, this invention is not limited to the gestalt of the following operations, either, and can be suitably 
changed within limits (matter which specifies invention) by which it is characterized [ of said this 
invention ]. 

[0023] [Support] The "support" which is the constituent of the catalyst for emission gas purification 
concerning this invention is explained in full detail first, the free passage path with which a part of support 
[ at least ] of the catalyst for emission gas purification concerning this invention is in within the limits whose 
main pole diameter of (1) pore it is the porous body which has pore and is 2nm - lOOnm, and a part of pore 
[ at least ] is connected in the shape of [ of three dimensions ] a mesh — accomplishing — a free passage path 
- random — a three-dimensional network — having — (2) — it is the porous body which does not have 
fibrous structure substantially. 

[0024] By making support support NOX occlusion material and noble metals certainly, and incorporating an 
exhaust gas component certainly in the catalyst for emission gas purification, without causing lock out of 
pore further, the main pole diameter of the pore of the porous body used as support is 2nm or more in order 
to cause an oxidation reduction reaction certainly. 

[0025] Moreover, the main pole diameter of said pore is lOOnm or less for the purpose of control of grain 
growth of the sulfite by which SOX and the NOX occlusion material which are contained in exhaust gas 
react, and are generated, or a sulfate, and the control of grain growth of noble metals which takes place 
especially in elevated-temperature exhaust gas. 

[0026] In addition, it asks for "the main pole diameter" and the "meso pore volume" which are indicated on 
these specifications from the pore distribution curve evaluated by the following approaches. Pore evaluated 
the field 3.5nm or more mainly using the method of mercury penetration (ASTM D 4284-92; Standard Test 
Method for Determining Pore Volume Distribution of Catalysts by Mercury Intrusion Porosimetry). The 
surface tension of the mercury used when computing pore distribution from a pressure and the amount of 
press fits, and a contact angle are 480d [ cm ] /and 140 degrees, respectively. With the pore distribution 
curve in this specification, a pore diameter is plotted for an axis of abscissa, and each press fit data is plotted 
for an axis of ordinate as differential (delta V/delta log D: here V pore volume and D pore diameter) of 
accumulation pore volume distribution. Moreover, the field 3.5nm or less created nitrogen adsorption 
isotherm with the equipment and the measuring method which are shown below, and was evaluated. It was 
made for creation of nitrogen adsorption isotherm to be the following. Installation to vacuum Rhine of 
nitrogen gas and installation to a sample tubing can be automatically performed now using the equipment by 
which a pressure sensor (MKS, Baratron 127AA, range lOOOmmHg) and two control valves (MSK, 248 A) 
were connected to glass vacuum Rhine. The sample was paid to liquid nitrogen, it connected with vacuum 
Rhine, and the glass sample tubing was deaerated at the room temperature for about 2 hours, and was set to 
10-4mmHg. After it opened the control valve of a sample tubing after soaking the sample tubing in liquid 
nitrogen, introducing the nitrogen gas of place constant pressure into the vacuum Rhine section and 
stabilizing a pressure, and the pressure became fixed, equilibrium pressure (equilibrium pressure repeated 
the actuation with 16-18 same points in the range of 0 - 760mmHg) was recorded. Nitrogen adsorption 
isotherm was created by plotting the nitrogen amount of adsorption calculated from this equilibrium 
pressure and pressure variation. The pore distribution curve in this specification is nitrogen adsorption 
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isotherm to Cranston-Incaly. It asks by law. Based on the pore distribution curve searched for as mentioned 
above, "the main pole diameter" indicated on these specifications means "the pore diameter which shows the 
maximum peak" in a pore distribution curve. 

[0027] Moreover, since a part of pore [ at least ] constitutes the free passage path which stands in a row in 
the shape of [ of three dimensions ] a mesh, a free passage path is random and it has the three-dimensional 
network, it can be stabilized in high distribution and support can be made to support the noble metals which 
have catalyst ability. Such a porous body differs from an FSM porous body given in JP,1 0-873 19,A. That is, 
an FSM porous body has structural pore with the crease curvature of for example, Si02 sheet, has the pore 
which was equal to 1 shaft orientations, is this point and is clearly different from the porous body used for 
the catalyst for exhaust gas concerning this invention. 

[0028] Furthermore, since it becomes easy to carry out grain growth under an elevated temperature even if 
noble metals become will be easy to be supported in the crystal face which exists along with a grain 
direction if it has fibrous structure as for a porous body and noble metals are supported by high distribution, 
as for the porous body used as support of the catalyst for emission gas purification concerning this 
invention, it does not have fibrous structure substantially. Here, the fibrous particle to which the aspect ratio 
"which does not have fibrous structure substantially" exceeds 3 condenses, and it means not having the 
structure which forms pore and changes between the fibrous particle. Thereby, the catalyst ability fall of 
noble metals can be suppressed especially to the bottom of an elevated temperature from grain growth of the 
noble metals resulting from fibrous structure not taking place. 

[0029] By using the porous body which has the above configuration as support of the catalyst for emission 
gas purification Holding certainly the NOX occlusion ability of NOX occlusion material, and the catalyst 
ability of noble metals Since "control of grain growth of the sulfite generated by the reaction of SOX and 
NOX occlusion material or a sulfate" and/or "control of grain growth of noble metals which takes place 
especially in elevated-temperature exhaust gas" can be attained The high NOX purification engine 
performance, high sulfur poisoning endurance, and high elevated-temperature endurance can be given to the 
catalyst for emission gas purification. 

[0030] If it is the porous body of said configuration, it can use that there is no limit as support of the catalyst 
for emission gas purification concerning this invention, but preferably, as shown in the mimetic diagram of 
drawing 1 , pore 2 is the porous body of a configuration of that the aspect ratio was formed in the particle 
gap of condensation of three or less particle 1. Drawing 1 shows typically the state of aggregation of the 
particle 1 which is visible to the outermost surface, does not mean that each particle 1 is condensing on the 
same flat surface, and shows typically signs that stand in a row in the shape of a mesh in three dimensions, 
and it is condensing. 

[0031] Moreover, since an aspect ratio can be stabilized in high distribution and can make support support 
the noble metals which have catalyst ability with the configuration of the gap which is three or less and was 
formed by condensation of such a particle 1 , the particle 1 shown in drawing 1 can give the high NOX 
purification engine performance to the catalyst for emission gas purification. 

[0032] As for a particle 1 , it is desirable that he is the crystal grain child of an oxide. Since the crystal face 
exists in support and it is hard coming to move noble metals to a carrier surface by this, condensation of the 
noble metals under an elevated temperature is controlled, and the high NOX purification engine 
performance can be given to the catalyst for emission gas purification. As said oxide, the oxide and/or the 
multiple oxide of an alumina, a zirconia, a titania, an iron oxide, Seria, and a magnesia which consist of any 
one sort at least can be mentioned suitably. That is, for example, you may be a multiple oxide like an 
aluminum magnesium spinel porous body. 

[0033] Furthermore, the thermal resistance of the catalyst for emission gas purification and various 
properties can be suitably adjusted by making the porous body which has the structure shown in drawing 1 
contain a kind as an addition component at least among rare earth elements, alkaline earth metal, and IV 
group element, and adjusting various properties, such as a configuration of the particle which constitutes the 
thermal resistance of a porous body, and a porous body, and pore structure. Especially as said rare earth 
elements, a lanthanum is desirable, and since the thermal resistance of a porous body can be raised, high 
thermal resistance can be given to the catalyst for emission gas purification. 

[0034] As mentioned above, although the porous body used as support of the catalyst for emission gas 
purification concerning this invention was explained in full detail based on drawing 1 As described above, a 
part of support [ at least ] is in within the limits whose main pole diameter of (1) pore is 2nm - lOOnm. the 
free passage path with which a part of pore [ at least ] is connected in the shape of [ of three dimensions ] a 
mesh — accomplishing — a free passage path — random — a three-dimensional network — having — (2) — as 
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long as it is the porous body which does not have fibrous structure substantially, you may be the porous 
body of structure as shown in drawing 2 . That is, it consists of an alumina system porous body which has 
pore 12, and an alumina system porous body is spongy structure, and consists of an amorphous substance. 
[0035] Since pore consists of concave surfaces when it is spongy structure, although an alumina system 
porous body is amorphous, a noble-metals grain can be made to exist in stability in pore. Therefore, since 
grain growth of the noble metals which happen especially in elevated-temperature exhaust gas can be 
controlled, the high NOX purification engine performance can be given to the catalyst for emission gas 
purification. 

[0036] As mentioned above, although the structure of the porous body used as support of the catalyst for 
emission gas purification concerning this invention was explained using drawing 1 and drawing 2 , it is 
desirable that 70% or more of the volume of the pore which is to a 2nm - lOOnm pole diameter field in the 
case of which is in a 2nm - 20nm pole diameter field. Thereby, SOX and the NOX occlusion material which 
are contained in exhaust gas can control more certainly the grain growth of a sulfite or a sulfate reacted and 
generated, and can suppress more the fall of the NOX occlusion ability of NOX occlusion material. 
Moreover, grain growth of the noble metals which happen especially in elevated-temperature exhaust gas 
can be controlled more certainly, and the catalyst ability fall of noble metals can be suppressed more. 
Thereby, the NOX purification engine performance, high sulfur-proof poisoning nature, and elevated- 
temperature endurance can be further given to the catalyst for emission gas purification. 
[0037] Next, the manufacture approach of the porous body used as support of the catalyst for emission gas 
purification concerning this invention is explained. A porous body is obtained by performing (3) "(1) 
Preparation process which prepares the constituent which turns into an oxide by the pyrolysis", "(2) Aging 
process which predetermined time maintenance of said constituent is carried out [ process ] above a room 
temperature, and makes a precursor generate", and "the baking process which calcinates said precursor" 
explained in full detail below in order of the process of (1), (2), and (3). 

[0038] "(1) preparation process for which the constituent which turns into an oxide by the pyrolysis is 
prepared" — the constituent (constituent which turns into an oxide by the pyrolysis) prepared at this process 
consists of what carried out the solvation preferably including a solvent. And as this solvent, kinds of kinds 
of water, monohydric alcohol, dihydric alcohol, and trihydric alcohol, such mixture or water, and 
monohydric alcohol or such mixture are desirable. It is the case where water is used as a solvent, more 
preferably. As the above-mentioned monohydric alcohol, as dihydric alcohol, ethylene glycol, propylene 
glycols, those polymers, etc. can be mentioned, and a methanol, ethanol, propanol, etc. can be mentioned for 
a glycerol etc. as trihydric alcohol. 

[0039] As matter (matter which serves as oxide by the pyrolysis) which carries out a solvation, it consists of 
a kind at least, or this is made into a principal component, and the thing of aluminum, a zirconium, titanium, 
iron, a cerium, the hydroxide of magnesium and an aluminum salt, a zirconium salt, a titanium salt, iron salt, 
a cerium salt, and the magnesium salt which contains a kind as an addition component at least among rare 
earth elements, alkaline earth metal, and IV group element is mentioned to this principal component. As for 
such a hydroxide and salts (a sulfate, nitrate, etc.), being immersed into a solvent is desirable. And as for the 
constituent immersed into the solvent, it is more desirable that it is the precipitate made to generate from an 
aluminum salt, a zirconium salt, a titanium salt, iron salt, a cerium salt, and magnesium salt. 
[0040] In order to make the above-mentioned precipitate generate, neutralizes, such as ammonia, can be 
added in the water solution of the salt shown above, and it can be made to adjust and generate pH. Although 
it is different about pH adjustment with the class of the raw material water solution to be used or neutralizer, 
when it is referred to as "eight or more pH" in considering as the structure shown in drawing 1 , for example 
when ammonia adjusts pH, using an aluminum sulfate as a raw material, and considering as the structure 
shown in drawing 2 , it is desirable to be referred to as "pH 3-4.5." In addition, at this preparation process of 
(1), in order to adjust various properties, such as the thermal resistance of the porous body of the structure 
shown in drawing 1 , and acid-base nature, a kind can also be added as an addition component at least 
among rare earth elements, alkaline earth metal, and IV group element. Specifically, Lantana, a magnesia, 
calcia, the barrier, a titania, a silica, a zirconia, etc. can be added. 

[0041] (2) "the aging process which carries out predetermined time maintenance of said constituent above a 
room temperature" — this aging process is a process which predetermined time (0.5 - 200 hours) 
maintenance of the constituent prepared at the process of the above (1) is carried out [ process ] above a 
room temperature (10 degrees C or more), and makes a precursor generate. In this process, it is desirable to 
make a precursor generate in the ambient atmosphere near saturated steam or saturated steam, and it is 
desirable as saturated steam to use a steam. 
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[0042] As temperature of the above-mentioned steam, 200 degrees C or less (preferably 80-150 degrees C, 
more preferably 100-130 degrees C) are desirable, and the maturing time is 0.5 - 200 hours. At the relation 
between the above-mentioned temperature and maturing time, they are "5 - 200 hours", etc. at 25 degrees C 
in 80 degrees C by 120 degrees C for "2 - 30 hours" for "0.5 - 10 hours", for example. (Still more nearly 
technically, maturing time can be said that the maturing time beyond this is irrational from an economical 
viewpoint, although effectiveness is accepted also as more than this.) 

[0043] By adopting this aging process, the precursor of the porous body concerning this invention, i.e., the 
porous body which has the description of "being in within the limits whose main pole diameter is 2nm - 
lOOnm, and a part of pore [ at least ] constituting the free passage path which stands in a row in the shape of 
[ of three dimensions ] a mesh, and a free passage path being random, and having a three-dimensional 
network and not having fibrous structure substantially", can be obtained. 

[0044] (3) "the baking process which calcinates said precursor" — it is a process which calcinates the 
precursor obtained at the aging process of the above (2), and this baking process is a process which removes 
a solvent component, maintaining the particle array in a precursor in a detail. As a burning temperature, 
although it changes with classes of porous body etc., it is 300-1200 degrees C, and when manufacturing 
especially an alumina system porous body, it is 400-1200 degrees C. 

[0045] As mentioned above, at least, although manufacture of the porous body used as support of the 
catalyst for emission gas purification concerning this invention is made according to the process of 
aforementioned (1) - (3), it can also incorporate the following "separation processes", "washing processes", 
and "desiccation processes" between the "aging process" of the above (2), and the "baking process" of the 
above (3). 

[0046] "Separation process" Following the aging process of the above (2), this process is a solvent and a 
dissociating process, for example, can perform the precursor after aging with a filtration process or a 
centrifuge method. However, it can carry out for accumulating and this separation process can also be 
skipped [ which also gathers the effectiveness of the next "baking process" of (3) ]. Moreover, separation 
which destroys the particle array in the precursor obtained at the aging process is not desirable. 
[0047] "Washing process" This process is a process which carries out washing removal of the subgeneration 
salt generated following the aging process of the above (2) in addition to the precursor made into the 
purpose. However, at next "baking process" of (3), when the baking removal of the subgeneration salt etc. 
can be carried out, this washing process can be skipped. Moreover, washing which destroys the particle 
array in the precursor obtained at the aging process is not desirable. 

[0048] "Desiccation process" in order for this process to be a process performed following the aging process 
of the above (2) and to gather the baking effectiveness in next "baking process" of (3) This process can also 
be skipped although it is the process which makes it dry the precursor washed with the precursor or the 
above "the washing process" separated with the solution or the above "the separation process" containing the 
precursor obtained above "an aging process" (it is desiccation of 24 hours or more at 80 degrees C). 
[0049] The NOX occlusion material for carrying out occlusion of the NOX is supported with the Lean side, 
and NOX occlusion material becomes the support of the catalyst for emission gas purification concerning 
[NOX occlusion material] this invention from a kind, even if there are few alkali metal, alkaline earth metal, 
and rare earth elements. As NOX occlusion material, alkali metal is desirable, and a lithium, sodium, a 
potassium, and caesium are mentioned. Moreover, barium, magnesium, calcium, and strontium are 
mentioned as an alkaline earth metal. Moreover, as rare earth elements, a scandium, an yttrium, a 
lanthanum, a cerium, a praseodymium, neodymium, etc. are mentioned. The amount of support of NOX 
occlusion material has the desirable range of 0.05-1.0 mols to lOOg of support. Since the pore of support 
will be blockaded, surface area will decrease and activity will fall when [ than 1 .0 mols ] more [ preferably / 
conversely ], since the amount of adsorption of NOX will decrease, if there are few amounts of support than 
0.05 mols, similarly it is not desirable. It is 0.1-0.5 mols more preferably. 

[0050] Noble metals are supported as a catalyst for advancing an oxidation reduction reaction, one sort of 
Pt, Rh, Pd, Au, and Ag or two or more sorts can be used for the support of the catalyst for emission gas 
purification concerning [noble-metals] this invention as noble metals, and especially Pt is desirable. Any 
noble metals have 0.2-desirable 40g to lOOg of support, and the amount of support has 1 -especially desirable 
20g. If it converts into per volume of 11. of the whole catalyst, 0.1g-20g are desirable, and 0.5-especially lOg 
are desirable. Even if it makes [ more ] the amount of support of noble metals than 20g, activity does not 
improve, and the deployment cannot be aimed at. Moreover, if there are few amounts of support of noble 
metals than O.lg, practically sufficient activity will not be acquired. 

[0051] It is using the noble-metals supporting method, an atomizing process, slurry alligation, etc., and 
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making said NOX occlusion material and the chloride of noble metals, acetate, or a nitrate specifically 
support it with making said porous body used as [manufacture approach of catalyst for emission gas 
purification] support support NOX occlusion material and noble metals as usual, and the catalyst for 
emission gas purification is manufactured. 

[0052] The emission-gas-purification approach concerning this invention moreover, the catalyst for 
emission gas purification concerning the operation gestalt of this invention explained in full detail until now 
It arranges in the exhaust gas of a hyperoxia ambient atmosphere (air- fuel ratio (A/F) >=18 (AirFuel weight 
ratio)). By carrying out occlusion of the NOX contained in said exhaust gas to said NOX occlusion material, 
and fluctuating the air- fuel ratio of said exhaust gas from SUTOIKI to an overfuel side periodically NOX by 
which occlusion was carried out to said NOX occlusion material is made to emit, and while carrying out 
reduction purification of said NOX, it can consider as the emission-gas-purification approach into which a 
sulfite and a sulfate are made to decompose. Generally, if the exhaust gas of said hyperoxia ambient 
atmosphere contains SOX, sulfite-izing or the vitriolized decomposition of NOX occlusion material will be 
promoted, and NOX occlusion material can recover NOX occlusion ability, when fluctuating said overfuel 
by using the catalyst for sulfite-izing or the exhaust gas which starts this invention although it vitriolizes and 
NOX occlusion ability is lost. Thereby, the NOX occlusion ability of said NOX occlusion material and the 
catalyst ability of noble metals can be held certainly, and it can consider as the high NOX purification 
engine performance and the emission- gas-purification approach of having high sulfur-proof poisoning 
nature. 
[0053] 

[Example] Next, this invention is not limited by the following examples although the catalyst for emission 
gas purification concerning this invention is explained still more concretely. In addition, in an example, 
when riping above 100 degrees C, "the atmospheric pressure in aging ( ) in process" shows the "saturated 
water vapor pressure" in predetermined maturing temperature. 

[0054] Here, the support (support 5, support 7) used in the support (support 1 - support 4, support 6) used in 
the following examples and the example of a comparison is explained collectively. 
"Preparation of support" 

(1) In water of 11. of preparation of support 1-4, 0.4 mols of aluminium nitrates and 0.01 mols of lanthanum 
nitrates were melted, and it considered as the raw material water solution, and 83. 6g of aqueous ammonia 
was added to this raw material water solution 25%, it was referred to as pH8.8, and precipitate was obtained. 
After riping the water solution containing this precipitate at 120 degrees C (two atmospheric pressures) for 2 
hours, only supernatant liquor was removed in centrifugal separation, the obtained precipitate was calcinated 
among atmospheric air for 5 hours at predetermined temperature (400 degrees C, 800 degrees C, 1000 
degrees C, 1200 degrees C), and the alumina system porous body was obtained. Let 400-degree-C burned 
product, 800-degree-C burned product, 1 000-degree-C burned product, and 1200-degree-C burned product 
be support 1, support 2, support 3, and support 4, respectively. 

[0055] (2) Support 5 was obtained by calcinating the alumina obtained by the "PH swing jazz method" 
given [ as a means to manufacture an alumina system porous body with preparation one side of support 5, 
and pore structure ] in JP,55-27830,A, JP,58-190823,A, JP,60-54917,A, etc. at 950 degrees C. 
[0056] The alumina system porous body obtained by the above approach It is gamma-alumina (as a thing 
equivalent to a subphase) of specific-surface-area of 292m 2/g at support 1 . It was [ in boehmite and support 
2 / in the gamma-alumina of specific-surface-area of 157m 2/g, and support 3 ] gamma-alumina of specific- 
surface-area of 204m 2/g at the gamma-alumina (a subphase: theta phase) of specific-surface-area of 93m 
2/g, and support 4 in the gamma-alumina (a subphase: theta phase) of specific-surface-area of 40m 2/g, and 
support 5. Thus, prepared "the main pole diameter" and "the rate of the volume of pore which is in a 2nm - 
20nm pole diameter field among the pores in a 2nm - lOOnm pole diameter field" of support 1-5 were 
computed from the pore distribution curve (it measures using the PMI porometer by the PMI company). 
Moreover, when the TEM photograph (photograph in which a TEM image is shown) of support 1-5 was 
observed, as shown in the mimetic diagram of drawing 1 , it has checked that pore served as a porous body 
of a configuration of having been formed in the particle gap by condensation of a particle. Moreover, when 
asked for the aspect ratio of 50 particles elected as arbitration from the TEM photograph, all of the aspect 
ratio of 48 particles (96%) were three or less inside. In addition, although it was checked by the TEM 
photograph that the porous body of support 1-4 does not have fibrous structure, about the porous body of 
support 5, fibrous structure was checked with it. The measurement result of the above "main pole diameter", 
"the rate of the volume of the pore which is in a 2nm - 20nm pole diameter field among the pores in a 2nm - 
lOOnm pole diameter field", and "the aspect ratio of a particle" is collectively shown in Table 1 . 
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[0057] 
[Table 1] 
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[0058] (3) It dissolved in 1 800 cc of ion exchange water, and coprecipitation of the 1 07g of the magnesium 
acetate was carried out to 379g of preparation aluminium nitrates of support 6 by 650g of aqueous ammonia 
25%. It riped at 120 degrees C (two atmospheric pressures) for 2 hours, this was calcinated at 850 degrees G 
after washing and desiccation and among atmospheric air for 5 hours, and the aluminum magnesium spinel 
porous body was prepared. 

[0059] (4) Support 7 was obtained by mixing 39g (particle size of 0.2 micrometers) of preparation magnesia 
powder and 1 OOg (particle size of 0. 1 micrometers) of alumina powder of support 7 with a ball mill for 5 
hours, and calcinating at 1 000 degrees C in atmospheric air for 5 hours. 

[0060] The aluminum magnesium spinel porous body obtained by the above approach was specific-surface- 
area 23m2/g in specific-surface-area 95m2/g and support 7 at support 6. Thus, prepared "the main pole 
diameter" and "the rate of the volume of pore which is in a 2nm - 20nm pole diameter field among the pores 
in a 2nm - lOOnm pole diameter field" of support 6 and 7 were computed from the pore distribution curve as 
well as the case of said support 1-5. The above result is collectively shown in Table 2. 
[0061] 
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[0062] (Example 1) 

- Selective adsorption of the Pt was carried out so that a dinitro diamino platinum nitric-acid solution might 
be used and it might become Pt (2g)/support (214g) about the support 1 prepared with the preparation above 
(1) of the catalyst for emission gas purification, and atmospheric- air baking was carried out at 300 degrees C 
after desiccation for 3 hours. Furthermore, sinking-in support was carried out using the potassium acetate 
water solution so that it might become K(0.2 mols)/Pt (2g) / support (214g), and it calcinated at 300 degrees 
C after evaporation for 3 hours, and the catalyst was acquired. After carrying out powder compacting of this 
catalyst, the catalyst for emission gas purification of an example 1 was prepared by crushing and 
considering as the pellet configuration of 300 micrometers - 700 micrometers. 

- What filled up the quartz tube with a bore of about 10mm with Ig of catalysts for emission gas purification 
of the preparation example 1 of catalyst 1 A in the shape of a plug has be arrange to durability test 
equipment, switch Lean model gas every 30 seconds as be show by Table 3, as it is rich, by carry out a 
temperature up in 30 minutes from a room temperature to 600 degrees C, and hold for 100 minutes at 600 
degrees C, sulfur poisoning durable processing was performed and catalyst 1 A was prepared. In addition, 
the amount of the sulfur supplied to the catalyst of said example 1 is 2.25 in a mole ratio to the amount of 
the potassium currently supported by the lg catalyst with which durability test equipment was presented. 
[0063] 

[Table 3] 
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[0064] (Example 2) 

- Except having replaced the preparation support 1 of the catalyst for emission gas purification with support 
2, it is making it be the same as that of the above "an example 1 and the catalyst for emission gas 
purification of an example 2 was prepared. 

- Except having replaced the catalyst for emission gas purification of the preparation example I of catalyst 
2A with the catalyst for emission gas purification of an example 2, it is making it be the same as that of the 
above "preparation of catalyst 1 A", and catalyst 2 A was prepared. 

- Under the ambient atmosphere which switched lg of catalysts for emission gas purification of the 
preparation example 2 of catalyst 2B by turns at 800 degrees C by 5 hours, "rich 4 minutes", and "the Lean 1 
minute", by holding, elevated-temperature durable processing was performed and catalyst 2B was prepared. 
The presentation of the lean gas in this case and the presentation of rich gas are shown in Table 4. 

[0065] 
[Table 4] 
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[0066] (Example 3) 

- Except having replaced the preparation support 1 of the catalyst for emission gas purification with support 

3, it is making it be the same as that of the above "an example 1 ", and the catalyst for emission gas 
purification of an example 3 was prepared. 

- Except having replaced the catalyst for emission gas purification of the preparation example 1 of catalyst 
3A with the catalyst for emission gas purification of an example 3, it is making it be the same as that of the 
above "preparation of catalyst 1 A", and catalyst 3A was prepared. 

- Except having replaced the catalyst for emission gas purification of the preparation example 2 of catalyst 
3B with the catalyst for emission gas purification of an example 3, it is making it be the same as that of the 
above "preparation of catalyst 2B", and catalyst 3B was prepared. 

[0067] (Example 3') 

- Selective adsorption of the Pt was carried out so that a dinitro diamino platinum nitric-acid solution might 
be used and it might become Pt (2g)/support (120g) about the support 3 prepared with the preparation above 
(1) of the catalyst for emission gas purification, and atmospheric-air baking was carried out at 300 degrees C 
after desiccation for 3 hours. Furthermore, sinking-in support was carried out using the potassium acetate 
water solution so that it might become K(0.2 mols)/Pt (2g) / support (120g), and it calcinated at 300 degrees 
C after evaporation for 3 hours, and the catalyst was acquired. After carrying out powder compacting of this 
catalyst, the catalyst for emission gas purification of example 3 1 was prepared by crushing and considering 
as the pellet configuration of 300 micrometers - 700 micrometers. 

- Except having replaced the catalyst for emission gas purification of the preparation example 2 of catalyst 
3 ! B with the catalyst for emission gas purification of example 3\ it is making it be the same as that of the 
above "preparation of catalyst 2B", and catalyst 3'B was prepared. 

[0068] (Example 4) 

- Except having replaced the preparation support 1 of the catalyst for emission gas purification with support 

4, it is making it be the same as that of the above "an example 1 ", and the catalyst for emission gas 
purification of an example 4 was prepared. 

- Except having replaced the catalyst for emission gas purification of the preparation example 1 of catalyst 
4A with the catalyst for emission gas purification of an example 4, it is making it be the same as that of the 
above "preparation of catalyst 1 A", and catalyst 4 A was prepared. 

[0069] (Example 1 of a comparison) 

- Except having replaced the preparation support 3 of the catalyst for emission gas purification with support 

5, it is making it be the same as that of the above "example 3 ,n , and the catalyst for emission gas purification 
of the example 1 of a comparison was prepared. 

- Except having replaced the catalyst for emission gas purification of the preparation example 1 of catalyst 
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1 a with the catalyst for emission gas purification of the example 1 of a comparison, it is making it be the 
same as that of the above "preparation of catalyst 1 A", and catalyst la was prepared. 

- Except having replaced the catalyst for emission gas purification of the preparation example 2 of catalyst 
lb with the catalyst for emission gas purification of the example 1 of a comparison, it is making it be the 
same as that of the above "preparation of catalyst 2B", and catalyst lb was prepared. 

[0070] (Example 5) 

- Except having replaced the preparation support 4 of the catalyst for emission gas purification with support 

6, it is making it be the same as that of the above "an example 4", and the catalyst for emission gas 
purification of an example 5 was prepared. 

- Except having replaced the catalyst for emission gas purification of the preparation example 2 of catalyst 
5B with the catalyst for emission gas purification of an example 5, it is making it be the same as that of the 
above "preparation of catalyst 2B", and catalyst 5B was prepared. 

[0071] (Example 2 of a comparison) 

- Except having replaced the preparation support 4 of the catalyst for emission gas purification with support 

7, it is making it be the same as that of the above "an example 4", and the catalyst for emission gas 
purification of the example 2 of a comparison was prepared. 

- Except having replaced the catalyst for emission gas purification of the preparation example 2 of catalyst 
2b with the catalyst for emission gas purification of the example 2 of a comparison, it is making it be the 
same as that of the above "preparation of catalyst 2B", and catalyst 2b was prepared. 

[0072] As mentioned above, what summarized the catalyst for emission gas purification of an example and 
the example of a comparison is shown in Table 5. 
[0073] 
[Table 5] 
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[0074] The particle size of a potassium sulfate (K2S04) particle was measured using the X-ray 
diffractometer (XRD) about catalyst 2A which performed "particle-size measurement of potassium sulfate 
particle and platinum particle" sulfur poisoning durable processing, catalyst 3 A, and catalyst la. Moreover, 
in catalyst 2B which performed elevated-temperature durable processing, catalyst 3B and catalyst lb, and a 
list, about catalyst 5B and catalyst 2b, similarly, XRD was used and the particle size of a platinum (Pt) 
particle was measured. A result is collectively shown in Table 5. 

[0075] As shown in Table 5, when "the particle diameter of the potassium sulfate after sulfur poisoning 
durable processing (K2S04)" was compared about the catalyst for emission gas purification, catalyst 2A 
which used support 2, and the catalyst 3 A which used support 3 were smaller than catalyst la which used 
support 5. That is, the catalyst for emission gas purification of an example is considered that grain growth of 
a sulfite or a sulfate is controlled. 

[0076] Moreover, as shown in Table 5, when "the particle diameter of Pt after elevated-temperature durable 
processing" was compared about the catalyst for emission gas purification and an alumina porous body was 
used, the catalyst 3B which used catalyst 2B and support 3 which used support 2 was smaller than catalyst 
lb which used support 5. When the support of an aluminum magnesium spinel porous body was used, the 
catalyst 5B which used support 6 was smaller than catalyst 2b which used support 7. That is, in the case of 
which [ of an alumina system porous body and an aluminum magnesium spinel porous body ], the catalyst 
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for emission gas purification of an example is considered that grain growth of Pt is controlled. 
[0077] "Measurement of the amount of NOX saturation occlusion, and the amount of rich spike NOX 
occlusion" 

(1) Put 0.5g of each catalyst for emission gas purification of catalyst catalyst lfor emission gas purification 
A after sulfur poisoning durable processing, catalyst 2 A, catalyst 3 A, catalyst 4A, and catalyst la in the coil 
of a fixed-bed circulation type. In the lean atmosphere which circulated lean gas 31./m, it carried out 
occlusion, using NOX as a nitrate, and the trial made to return as N2 etc. was carried out in the rich ambient 
atmosphere for 3 seconds in 250 degrees C, 300 degrees C, and 400 degrees C. The presentation of the lean 
gas in this case and the presentation of rich gas are shown in Table 6, and the measurement result of the 
amount of NOX saturation occlusion and the amount of rich spike NOX occlusion is shown in Table 7. In 
the amount of NOX saturation occlusion used as a value which shows the amount of occlusion of NOX 
when "the catalyst engine performance after sulfur poisoning durable processing" is compared about the 
catalyst for emission gas purification, as shown in Table 7 In each temperature, the catalyst for emission gas 
purification of catalyst 1 A which used support 1-4, respectively, catalyst 2A, catalyst 3 A, and catalyst 4A 
was superior to the catalyst for emission gas purification of catalyst 1 a which used support 5. Moreover, in 
the amount of rich spike NOX occlusion used as a value which shows the amount of reduction, the catalyst 
for emission gas purification of catalyst 1 A, catalyst 2 A, catalyst 3 A, and catalyst 4A was superior to the 
catalyst for emission gas purification of catalyst la in each temperature. Especially the amount of NOX 
saturation occlusion of the catalyst for emission gas purification (catalyst 1 A, catalyst 2A, and catalyst 3 A) 
for which "has 70% or more of support comparatively of pore and the amount of rich spike NOX occlusion 
that are in a 2nm - 20nm pole diameter field among the pores in the pole diameter field whose "core pole 
diameter is 2nm - 1 OOnm became the outstanding thing. 
[0078] 
[Table 6] 
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[0079] 
[Table 71 
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[0080] (2) Put 0.5g of each catalyst for emission gas purification of catalyst catalyst 3for emission gas 
purification 'B after elevated-temperature durable processing, catalyst lb, catalyst 5B, and catalyst 2b in the 
coil of a fixed-bed circulation type. In the lean atmosphere which circulated lean gas 31./m, it carried out 
occlusion, using NOX as a nitrate, and the trial made to return as N2 etc. was carried out in the rich ambient 
atmosphere for 3 seconds in 300 degrees C, 400 degrees C, 500 degrees C, and 600 degrees C. The 
measurement result of the amount of NOX saturation occlusion and the amount of rich spike NOX occlusion 
is shown in Table 9. The presentation of the lean gas of catalyst 3'B and catalyst lb and the presentation of 
rich gas are as in Table 6. The presentation of the lean gas of catalyst 5B and catalyst 2b and the 
presentation of rich gas are as in Table 8. 

[0081] As shown in Table 9, when "the catalyst engine performance after elevated-temperature durable 
processing" was compared about the catalyst for emission gas purification and the support of an alumina 
system porous body was used, in the amount of NOX saturation occlusion, it is except 300 degrees C and 
the catalyst for emission gas purification of catalyst 3'B was superior to the catalyst for emission gas 
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purification of catalyst lb. Moreover, in the amount of rich spike NOX occlusion, the catalyst for emission 
gas purification of catalyst 3'B was superior to the catalyst for emission gas purification of catalyst lb in 
each temperature. When the support of an aluminum magnesium spinel porous body was used, in the 
amount of NOX saturation occlusion, the catalyst for emission gas purification of catalyst 5B which used 
support 6 was superior to the catalyst for emission gas purification of catalyst 2b which used support 7. 
Moreover, also in the amount of rich spike NOX occlusion, the catalyst for emission gas purification of 
catalyst 5B was superior to the catalyst for emission gas purification of catalyst 2b in each temperature. 
[0082] 
[Table 8] 
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[0083] 
[Table 9] 
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[0084] 

[Effect of the Invention] Holding certainly the NOX occlusion ability of NOX occlusion material, and the 
catalyst ability of noble metals according to the catalyst for emission gas purification concerning claim 1 
Since "control of grain growth of the sulfite generated by the reaction of SOX and NOX occlusion material 
or a sulfate" and/or "control of grain growth of noble metals which takes place especially in elevated- 
temperature exhaust gas" can be attained The catalyst for emission gas purification which has the high NOX 
purification engine performance, high sulfur-proof poisoning nature, and high elevated-temperature 
endurance can be offered. 

[0085] Since according to the catalyst for emission gas purification concerning claim 2 it can be stabilized in 
high distribution and support can be made to support the noble metals which have catalyst ability especially, 
the catalyst for emission gas purification which has the high NOX purification engine performance 
especially can be offered. 

[0086] Since according to the catalyst for emission gas purification concerning claim 3 the crystal face 
exists in support and it is hard coming to move noble metals to a carrier surface, condensation of the noble 
metals under an elevated temperature is controlled, and the catalyst for emission gas purification which has 
the high NOX purification engine performance especially can be offered. 

[0087] According to the catalyst for emission gas purification concerning claim 4, the catalyst for emission 
gas purification which can use advantageously an alumina, a zirconia, a titania, an iron oxide, Seria, and a 
magnesia can be offered. 

[0088] According to the catalyst for emission gas purification concerning claim 5, since the thermal 
resistance of a porous body and various properties can be adjusted, the catalyst for emission gas purification 
which can adjust thermal resistance and various properties can be offered. 

[0089] According to the catalyst for emission gas purification concerning claim 6, since the thermal 
resistance of a porous body can be raised, the catalyst for emission gas purification which has high thermal 
resistance especially can be offered. 

[0090] Since grain growth of the noble metals which happen especially in elevated-temperature exhaust gas 
can be controlled according to the catalyst for emission gas purification concerning claim 7 and claim 8, the 
catalyst for emission gas purification which has the high NOX purification engine performance can be 
offered. 
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[0091] Since grain growth of the noble metals which can control more certainly the grain growth of a sulfite 
or a sulfate by which SOX and the NOX occlusion material which are contained in exhaust gas react, and 
are generated, and happen especially in elevated-temperature exhaust gas can be controlled more certainly 
according to the catalyst for emission gas purification concerning claim 9, the catalyst for emission gas 
purification which has the high NOX purification engine performance, high sulfur-proof poisoning nature, 
and high elevated-temperature endurance especially can be offered. 

[0092] Since "decomposition of the sulfite and sulfate which are generated by the reaction of SOX and NOX 
occlusion material" can be promoted according to the emission-gas-purification approach concerning claim 
10, holding certainly the NOX occlusion ability of said NOX occlusion material, and the catalyst ability of 
noble metals, the high NOX purification engine performance and the emission-gas-purification approach of 
having high sulfur-proof poisoning nature can be offered. 

[Translation done.] 
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t» i *»n— 3FHf±»=»* lt v»4 i t h t <o 

[0 0 3 1] i fc, 0 liT.X'-?* Mfcri* 

3 «9 , C CD <t o 1 OltffM $ ffl 

ffl t= js v » n o x mmm % tt^-t * - 1 § ^. 0 

[0 0 3 2] 1 1±, B$ft^O^ B B B *i?-T-* 4 w t t5>* 

(±, r;w$^, ';*3S7, +9=.r, vkiUk, *yr 

Ho i-^t>*>, ^Jx.lf. 7JK-'5ivnv^A^ 
[0 0 3 3] $<c>i-. HI #7L# 

fe#±«7C^i: LTH, 7 > ? L < , 

[0 0 3 4] tt±, *»WU«4»^^»ffcffl*ji«>fi 
50 «TEtfc J: 0 fflflto^fc < t ( 1 ) SB?L 
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<0*<L4ffl?L2rf>*2 nm- 1 0 0 nmW^IrtC* »K SB 

U (2) *R«U«ai«t«a«:#L4v», #*L#T* 
-f *ffl?Ll 2**+4T*3"*-*|*?UM»&4 

[0 0 3 5] T Jl^ 5 -*-*^?LflE**, 

r . s;ti:j;t)> wupqib-c 

-6 «o*i sKft * WW-*- & c: t ire § * <r> r% # # x 

[0 0 3 6] J-2A±, m 1 *3 < tD f H2 ^rfflv^T, *§&W; 

flMSfcftWLfc**, v>i*fLO»^-(liJV»r<), 2nm~ 
1 0 0 nra^a?LSS«i:*4a?Li?)$»0 7 0 %J0L± 
tP, 2 nm-2 0 nmnMJUSLmmz&ZZttflfl-iL 
v»o ClflUJ:*). Sf«".x4>U-t-iix* SOx tNOxiRK 

# t *«ki6 l ntm s it* x%Ktft*&EKtt<so&j£ ft 

&Tit*)W*.iZkiif?Z&o ffc, »t:*aSfSC« > 

[0 0 3 7] *»WU«4^3!rxiS^|»»OS 

*. #?l^i±. Tiat-»a+4 ru ma: 
»k«*a«;»*ii!ii-r*i»«iej > r(2)misaBS; 

ftiej 43 j: a* r<3)*Btteff**wi-**rti«j 

(1), (2) 43 4 0-* (3) OI8JBTfr*o :i 

[0038] r (i > u mmt ft* wsm 

(i, — ffir;P3-;v, -fl6 7^3-^43 J: i>*=ffiT 
;wn-^<7)— m.itzliZtib<DiB.&®), Sfcli, *43<fc 
!>'— fI7;m-;u<o— at fcli.I4t<bOil-g-!BW*4J i L 

4o -LIE— LTI±, *9J-fr, ^i'y' 
-/U, 7n.Ky-,>u4f£, ~mr )V?-)VtLX\i., 

>4i*£*£if*.rfc7»*-e#4o 



(6) 2001-170487 

10 

[0039] mvum-rzvom&ftmi-x *>mt®>t% 

Z>%Slt) t LTIi, r;i-5-^A, ->*>u=r f * 

A, ft, -fc'J^A, 7^v") AcOTkBSffc^K 4^ 
W>\ 7^5 vA^n ^-9-^^iS., 
ftffi, -b'J ^ AiX v^v-) AilcOT -t><7>^ft < t <> 
ffcli, ZixZ^lSLfrtL. mz.fS.ft 
tCJttT, f±I%f, 7^*';±a&JR45J:Z>'IV^% 

f©iW< t LT-fi-tr 
[0 0 4 0] JiBiilftft a ui*. «x 

Sr?^ttltrpHS:tB3gLr^.gE$-*-&i ti'Tli. p 

4oT=fgjSi-*^ tRlx.14% «fttU8ai7Jl'5-'> 
20 7>t-7-CpH«rHSt4*t> 01»:* 

-tmm.t-t zm&izi* - P H8Ja±" tu H2i:ft 

»«i:i--S»^-HI± "pH3-4. 5" 

u>„ co<i)o*fltxe-cti. mitc^-t«ii 

*C *±«tc^, 7^*'l±«^JS43<tO f IV 

A^tZJi, ?>9i-, 7/^/7, * 
^v7, /?'J7, f-9~T, v^3-74if* 
i^iD-T 4 f -5 - t # T* § 4 o 
30 [0 0 4 1] T ( 2 ) HMBiftlS»«:Sa£IL±-C»f5e«PW 

«^-fi»*ifix:igJ ;oltisii, ttrie (1) wis 

(0.5- 200B#K) «j*U ttTlE«:?:^fix:^*-2>X®T-* 

[0 0 4 2] ±ffi*^<!0iaKt LTI±> 200 < CtlT 
(4ft L< (i80-150t:, i L< (ilOO-UOt:) 

^tK^ 4fc, -?-<7)»Lfix:»Wli. 0.5- 200NfP^T*$> 

40 h 0 xfeissfc&j&fsrafcoM^-cti, t^^if, 120*0 

T- "0.5-10B#fir , 80*0^ "2-30NfW" , 25t:T* "5 
-200B#K" tct'X-h&o (443. JSfffi&Utt, lAfix:^ 
K Sr d *UJJl± t LTt <b fih lift ¥ t , «18? 

ii. ) 

[0 0 4 3] ^(OMIS^itS-ttat), 
m-%Z>§rllte. BP*. "+*4HLa*«2 nm-100n 

50 =^7C*B»at*L, *o*Kfl«jlC**tt1»jt«:*L 
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[0044] r ( 3 ) urisiiirefr t**-r**jaiej 
wO*isiaii, «re (2) «>*uiti«-e»&itfctHE 

KtLTli, ^L^SIit'i:iotIii,^ 300 
-1200t;-C*»K »KT*S"f-3M>?u**«art-*»* 

Utt, 400-1200"CT-£>£ o 

[0045] jjLh, *&wiz&z>m-tfx&itmmm<r>m 

(1) - (3) OlgiciDiSJi*^, MB (2) co 
"Itlg" tH&iB (3) co "*fcfi5cX«" torn:. £L 

to r*«tiej . ra&xej sxv rie*iej * 

[0 0 4 6] l"55-g£X«J £<0I«M\ StrfB (2) OSft 
rtltuKv^, «t fi 6:^ ( 7)frlE^ ; Sr>W-t»St-r-?.xs 

t**-C#-&o fc/iU £Ofl-JtX«M\ ftO (3) CO 

[0047] ra^xnj d<oxai±, «irie (2) <o& 

(3) CO "Mil" t\ M*««Iftif* t *Jftlft*-C& 

»jsxe^»&ixfc*iE#*ott^E*j*««-r4 

[0 0 4 8] r<£«XSJ CKDXSI4, miS (2) OSfc 
KIICl^tffillti^T^ f£cO (3) CO 

xi" ui»»t**tf:»**±»f * utrfB r&ifcx 

ufc«refltt*£«fc («i.ii8ort?24i*w£ii±oi£*) * 

[0 0 4 9] [NOx*itt] **wt:«4j»<rxiM: 
fflttttosfltutt, y->fl|-CNOx fcJi>o 
NOx«*tt-««iH*5iiriJ»>> NOxift**m, r;u* 
•J r * * 'J ±«#Jli3 £ o f ^±«7c^co^^ < t 

*>—m.frh%Zo NOxQRjK*tfc LTIiTJW* V&JR** 
IffiK, Uf)A, ^-h'^A, AU^A, -fc-x^A 

v^t-v^a, # ;P -> ? A , h n >■ •f- ^ AtJ*^ 

*->*A«rifjW*Wf e>*v& 0 NOxH£j&#co*B}#4(i, g 
f lOOgCHUO. 0 5-1. O^KO&Brt^t 
L^ 0 ISJffi^O. 0 5*;U<fc *)4--&v>£, NOxCOtR. 



(7) #12 0 0 1 - 1 7 0 4 8 7 

12 

SSfSa^fc < &&C0T-4rf L < & < , JSU 1 . 0*^i 

4fiL<l±, 0. 1-0. 5^^-e^^o 

[0 0 5 0] [*£JR] «"X»fbffl*« 
Officii, BMfca5cKl£. «rJKff**4 4: L 

Rh, Pd, AuiJitfAgCOltti 7tJitt&a«:fflv» 
£.1 £t5*T-£, Pt^CSJL^, -€-cofii#fi(iv»-f 
10 ft«9ft&JR-Cfc, ffi&l 0 0 gUitLTO. 2-40g 
L < , 1-20 g i Lv> 0 
f*l V -y V)\smtz*)lZ&#-ttlli, 0. lg-20g^ 
»*L<, 0. 5-10g* s i<i:ffiLv\ ttl« 
t&8**2 o gi Lrtftit«±|pj±-a~r, f<^t 
afUffllidlit^^o *&*ofi«*a«o. 1 g-t 

[0 0 5 1 ] [#*"X^fbffltt<«cOS8it*^] fflftt L 

t m v ><b a& utri e#?l#u n o x * ffl 

[0 0 5 2] itc *»wu«**^^»ft*ftii, i 

mm*. wtm&M&miR. &mit (a/d ^i 8 (a 

irFuel weight ratio)) cogp**^. 
f t-ES Lt, Htrie^*-X N Ox tfSN Ox 

4*frt>mft]&mmizmW)2*tz>zkx\ kenoxr 
its** 1 1 i> iiwttms.*?$zms.zfrm2*tz>mir* 

ifeifl^&i^^fflllfcfEtfeffli-icfctciij, «rE«fe 

^NOxiS®*tco^)S75 J tEii$tt, NOx^Kffi^Ea? 
•frS^t^-Ci^o -tttcj;^. frfENOxiR.iK#coN 

^ HKt*ft t i- * - 1 # & o 

[0 0 5 3] 

[HJfe^l] *»BK#-4#:rx»ftffltt*|tKov» 
UiorlS3eStt-j,^<0-cii^v^ o ^is, HJS0illciJv> 

t, i o ori;uiT-«yjx;-t -WL^xa+o 
[0054] vxT<n$m.mx'm^z>mw m.w 
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(1) ffiftl -4 0f®g 

1 'J y h iHHT ^ 5 — ^ A 0. 4 mo lt5« 

^7>?>o. o i mo i zmfrLxm&fcmwLt u 

^OJgf$-7ki£fl£lZ2 5%T>*-TtK8 3. 6g5riDx. 
TpH8. & tLXitfBitoZfttZo ZnitWfitoi&ttfc 
»«*12 0t (2*CE) "C2 B$f8]&u£L£@t > 

(4 0 0 "C, 8 0 0 "C, 1 0 0 0 "C, 1 2 0 0t) 

«AA« 8 0 0 "catiftfl, iooo t:«ys&> 1200 

T:*JSfit, *it-C*t, ffif£2, ffifr3, ffiffc 

4 fci-4„ 

[0 0 5 5] ( 2 ) 5 OIS 

t LT#BPS5 5-2 7 8 3 #!NJBH 5 8-1 

9 0 8 2 3 #^BH6 0- 5 4 9 1 7-§-&$&3£C: 

1£©0 rPHX>!7 i >y&;J IZ Z*) ft biXtzT^ 
9 5 Ott«tSCtl:il5ia#5 
[0 0 5 6] Jtt±«>*ftUJ:*)»<b*tfcT^5^*^?L 
mWlXit^mm 9 2 m 2 /gOy-7)Mt 

Jfc*W«l 5 7m ! /gf) ? -7*5t, iH*3TJt« * 
£1 



(8) #BB 2001-170487 

14 

*M»9 3mVg<0y-7)Kt (M# : 0W , 
4"CJtiElBBf4 OraVg^y -T*5"J" (HJffl : 0 
ffi) , S^5-CitaMm2 0 4m 2 / g <O y -T^5-t- 
X'hotz 0 u^iTCLTHUL^l -50 l"*^ 
flTLSJ 4J J:W T2 nm- 1 0 0 n mO*B?Lg«*£U* 
5»L«H, 2 nm-2 0 nm<Da?Ll^i:^l>I 
?Lw#»cr)#j^J (i, ^?LS-*ft^ (PMIttSPMI 

f (TEMii?rft?X) £St1RL 

**t=J: »>, S^r^^(iffJfiS:§fL/j«ffio#?L#t^o 
rv»4i t«-«t©-C#3t 0 TEMfXi"bttti: 
SmL/c5 OIHO&^OTX'** FJt4:**fctCo, 
T *> 4 81i (9 6%) Ofi^-orx^? Mtli. -r^r 

o I®. immvmm * * l & v » £ t a^c s *ut a*. 

ffift5 0^?L*i;ov^T(±i3S«l«# 3 itd i 5te.$nf«:o J^JL 
JiO r^-ll^LSJ . T2 nm- 1 0 0 nmOffl?lg« 
mz*)2>fflH<7>7i->, 2nm-2 0nm<OWLiIti: 

[0 0 5 7] 

[ifei] 













fife 




(m) 


2nm-~ 20ms 


X^* Kit 




mmTJVl-^A : 0.4aol 
flig^>*> :0.01mol 


Z5XT>^-^ :83.6g 
pH :8.8 


120-C(2fUE) 
21$® 


400-C 


5.7 


86 


3WT 


ifi<*2 


m± 


m± 




800-C 


9.2 


94 




fi#3 


m± 






iooo-c 


13.3 


95 


3 JUT 


fi<M 








1200-C 


17.8 


65 


3 JUT 


fi<*5 


[pELX$4 ^smUZ&ZyjV^?-] 950"C 


10.0 


67 





* f'MBHLgtf 2n»~100nn WfflJLgfSiS t S*BL© 5 *>. 2nn~20nn ©iHASSJat ii> SSBJLCSaScowe- 



[0 0 5 8] (3) ffift:6 0PS 
M7^5-^A3 7 9 g t. »S7^5")i 1 0 7 
gt£, 8 0 0 c ct:i(BU 25%T 

>*^T*.6 5 0 gt-#it?tfc. 1 2 0"C (2 

x2i%mmML. mm. n.mm, *m+8 sot 40 

[0 0 5 9] ( 4 ) fiff 7 OPS 
■7^^v7f* (S10. 2 /1 m) 3 9gtr;U5^ 
* O&gO. l^m) 1 0 0 g£**-;U5 ^•C5B#Kxl 
-dL> *HtKTl 0 0 OCT 5 tUJ: 



[0 0 6 0] m±W*ftUJ: ^Wbtt^T^S^^A-? 
r*v->AXtr^A-^?L#«i, 6 T*Jt^ffi« 9 5 m 
2 /g, lff7fJt$IS2 3mVgt-iofc 0 iWi 

U-* T2 nm- 10 0 n mOffl?LS^U*^>aB?LO n 
2 nm-2 0 nm^WLSiJttCilifflJLOtSW 

*»e>JtiULfe 0 Ji±^*i3t*rS2C^f 0 
[0 0 6 1] 
[*2] 
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(9) 



2001-170487 



15 



16 



m.2 

















<nn> 


2nn — 20na © 




:379g 

gt&v^S^A : 107g 


25XT>^-T* : 650g 


120«C<2SIE) 


850-C 


19.5 


61 


^^.mitTJV^^^A :100g 
^^'ISHbvffcS'*/* : 39g 






1000-C 


no 


10 



[0 0 6 2] (*Ji&W 1 ) 

HiTfE (1) T*P^L^ffitt:l v-hnvT5yfi& 
iHSSittefctefflLT, Pt (2 g) /ffi# (2 1 4 g) 

3B*H*»*JftLfc. K (0. 2mol)/P 

t (2 g) /JI# (2 1 4 g) tbb ±i CSS*'J -5 

LT300^m-70 OyumO^Uy h £ "t" £ - t 
•SlIlAOiS • 



#?&u 6 o o*ctr*i o ofrm&n-tzz t-c\ rams 

T, ^)^itX2. 2 5X'$>Z>o 
[0 0 6 3] 
[«3] 



^■T^Jtf;* 


o a 


SO, 


C s H t (%0 


CO 


H a 


CO, 


H 2 0 


r * a i 


u -> 


7.7 


0.096 


0.46 


1.43 


0.48 


9.6 


3 


mi 




0 


0.1 


0.48 


4.6 


1.5 


10 


3 





[oo64] (mmm 2 > 

&»iim»2\z{tjLt:iMMi. flfrie u nmmi n tm 
mmizttz-tzi-wiimz -ami aowsst traaini- 

4itT, tt«2 A**«Lfc. • i 



50 



"'Jy^45T "'J -> 1 fl-" 

[0 0 6 5] 
[«4] 



«4 jga«»JM»g)3tt^«Jt (X) (tttSgJHB ; Ig, itl; 1'hH/mi.] 





o. 


NO 


C»H 6 (%C) 


CO 


H, 


CO, 


H 2 0 


N a 


U— > (A/F=22) 


6.7 


0.16 


0.20 


0.08 


0 


8.4 


3 




U (A/F=14) 


0.18 


0.17 


0.21 


0.69 


0.23 


8.9 


3 





[0066] mmm 3 > 

zmfr 3 izft*.inu.*u*. «riE"itit«ii" tm . 

fcc 40 
• »«3AOiI 

shot 1 <r>m**mmm.m*ummz <r>m#xmm 

5Ct-C, «3A*SlfLy:, 
•ttl3B(Oili 

jutei 2<r>mif* mmmm * nmm 3 <r>w#zMtm 
mmi-R*.K&9u*m& °mm2Bff)mw tmmz-r 

[0 0 6 7] mmm 3 • > 

• mif*mmim<nw& 50 



ATE (1) X'timLtzjBfcZ Sr, v-hnvr^at 
5«a$?#«^^fflLT. P t (2 g) /ffiflt (1 2 0 g) 
ti4iTi:P t Sr««?iR»S*, 3 0 0"CT- 

3B*W*»**Lfc«, SblZ^ K (0. 2mo 1 ) /P 
t (2 g) /fifl: (1 2 0 g) fc*4J:-5Uft«*'J* 
^*^^ffifflLT-t«S^F$Hi-, ^%^3 0 0"CT- 3 

LT 3 0 0/i m— 7 0 O^mO^W h^ttiCt 

*kmm2<r>mifzmtmmmz2knM3' nvHrxmt 

[0 0 6 8] (HifeUfO 4 ) 



-9- 



17 

[0 0 6 9] UttiLM 1 ) 

• IM« 1 a OfSSS 

j»«i-ftxfcjJWf±«rE "»«ei assist tm»u-j- 

• mm i b op© 

[0 0 7 0] (Sttfffl 5 ) 



(10) #^2 001-170487 

7s 

• mm 5 b wsss 

2 «>*F4rx»ff:JgMK*xitffl 5 o*arxiMfcffl 

*ct-c, mm5BimnLtzo 

[0 0 7 1 ] (Jt«« 2 ) 

fflfls4*fiflt7uft*.fcJtt*Hi, me "**s«4" tm 
tctictr, Jt ttfl 2 *- ^ mk tffl mm zmst l 

• Jtt«E2 bops 

mmi~^!it^miiw u mm2B<r>mw tmm--r 

[0072] isLh, stsswiJirfJtttWofl^xiWfcffl 

mm t- o v » r S fc * t O Sr * 5 U 7Ki-o 
20 [0 0 7 3] 
[*5] 



S5 







mm<o 1 K 2 so i 

mm* &^g(nm) 


P t 




1 


1 K<0.2mol)/m<*(214g) 


Pt<2g)/'a«^214g) i - 1 - A - 




SS8E012 


2 H3± 




2A 9. 6 

. 2 B . - ; 16 


££013 


3 


m± | e± 


3A 11.1 

3B I - 18 


mens* 


K(D.2mol)/ffli^(120g) I Pt<2g)/&#02Og) 


3* B 




mm* 4 




4 I K(0.2moD/fi<*<214g) I Pt(2g)/&<*<214g) 


4A 


; = j 


itimi 


5 ! H_t ! K± 


1 b 


..J.±„*..l " j 

1 21 1 


&sm5 


3-?U*(S2#*D 


6 




5B 


5 4 5 




7 


ra± m± 


I 2* b 


i 63 



1 ; : f < | £. o | 



[0074] ran* >j Ats^js i ve&tfrf-otfcg 

iWIlalZOV^ XttHtftt (XRD) 

•c, (K2SO4) tt^wjegtaijeLfco 

ifc, ^&mx^m.imLfzmm2B, mmsBszv 40 

m«uc» xrd^v^ at (pt) tt^ottgian 

[0 0 7 5] SSC^tJ:-)!:, »^xiHtffl««Kt-o 

v»r "aiHftssxteaawatK^'i^A (K2SO4) 

feilf, ffl#3£fcfflL*:8!ii3 AWlio^ t§#5£ 
ffflLfc»l«laJ:H'hS*-5fc, i-&fc>*>, HJfcfll 



[0076] it, s5i:gtiTt:, m-ffxmtmm 

*fc, 7*5-MKFU*fcttfliLrt:»£\ ffi*2 ^^fflL 
fcttiK 2BHX ZFm# 3 ^leffl Lf:»« 3 B <0(i ^ 

ffl#5 ^ttfflL^MIi bio *>/h$^o7to r;u5- 

Lfctt«2 b J; o fe^J^ofc. i-^t>*>, r;u5f-^ 
#?L#fe i: V T 5 - a -7 y v ^ x tf 7- 

[0 0 7 7] rNOxia^niRffiSi3J:0 f 'J 7f^^>f 
NOxiS^l:<o?ffl5cJ 

( l ) #*iWfcflil!M* 
HttlA, W2A, M«3A. MflK4A«J:U { M4Kl 
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(11) 



2001-170487 



19 



20 



Tjg^ 2 5 Ot:, 3 0 OlCiS £0*4 0 0*0 
f:««lA, »«2A, M*3 A££Cmtt4Aa*Mr* 





o a 


CO 


H a 


C,H e <%0 


NO 


H t O 


CO, 


N 3 




6.63 


0 


0 


0.07 


0.O8 


3 


11 




0 yfv^PX 


0 


6.60 


1.87 


0.34 


0.006 


3 


11 





It. #a«EU4JW»T, StilA, HI2A, Afett3A£ 

m- 1 0 0 nmCO^?LS^lttc*^^?LO-9*>, 2nm 
-20 nm<Offl?Lg«*U**«l?L*>!|£-" * ? 70%W 
±Offi#*#i-4Jfe#*»{fcflll*M<E «1A, 8*«2 
A*5J:l>*ftl!«3 A) ONOxfSftiRffiaiJJirf'J 7 
/ ■? -f * N 0 x ti&mik l± flE ft t » t & o o 
10 0 7 8] 
[*6] 

; 0.6 g, tfefl ; 3 J»l*/min) 



[0 0 7 9] 
[*7] 



S7 







NO. t&JBLB. 




250*C 


300*C 


400-C 


250*C 


300"C 


400-C 


1 A 
(*§<*!) 


79.4 


62.0 


26.0 


6.8 


8.8 


13.8 


2 A 
(*S<*2) 


78.4 


63.3 


35.1 


4.6 


82 


18.1 


1 3 A 
<l§<*3) 


53.0 


41.3 


20.8 


4.1 


7.0 


13.3 


4 A 


60.0 


39.4 


20.7 


3.9 


6.2 


13.3 ; 


1 a 

(m*5) 


49.2 


38.8 


20.4 


3.9 


6.0 


13.1 



[0080] ( 2 ) Mim\*m&<?>mirx»fcmtim 

5 g!§*^ fefr3 'J y Y)V<r>V- >-ffXiffiM2*tfc*) 
^^3 0 0t> 4 0 01C, 5 0 0"C*5 £1^6 0 0 



Ottlfili, *6 <Oii3 DAW 5 Bi5J:O i M«2 

20 b<nv ->irx<n%8.i&.i$£u ! >) -Ji-irx<r>®.m±. S8 
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41.7 
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129.4 


48.6 
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37.6 
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41.3 


5B 
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) 3G091 AA02 AA12 AB06 AB09 BA07 
BA11 BA14 BA15 BA19 BA39 
FB10 FBI 1 FBI 2 FC08 GA20 
GB01X GB02Y GB03X GB03Y 
GB04X GB04Y GB05W GB06W 
GB07W GB10X GB16X HA18 

4D048 AA06 AA1 3 AA1 8 AB01 AB02 
AB05 AB07 BA01X BA03X 
BA07Y BA08Y BA14X BA15Y 
BA18X BA19Y BA30X BA31Y 
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BA41X BB01 BB09 BB17 
BC01 DA01 DA08 EA04 
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BA04A BA05A BA06A BA06B 
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EB11 EB18Y EC14X EC14Y 
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